Replisome assembly reveals the basis for asymmetric function in leading and lagging strand replication.
The E. coli replicase, DNA polymerase III holoenzyme, contains two polymerases for replication of duplex DNA. The DNA strands are antiparallel requiring different modes of replicating the two strands: one is continuous (leading) while the other is discontinuous (lagging). The two polymerases within holoenzyme are generally thought to have asymmetric functions for replication of these two strands. This report finds that the two polymerases have equal properties, both are capable of replicating the more difficult lagging strand. Asymmetric action is, however, imposed by the helicase that encircles the lagging strand. The helicase contact defines the leading polymerase constraining it to a subset of actions, while leaving the other to cycle on the lagging strand. The symmetric actions of the two polymerases free holoenzyme to assemble into the replisome in either orientation without concern for a correct match to one or the other strand.